Role of sulfhydryl groups in the function of glucosidase I from mammary gland.
Glucosidase I initiates the processing of asparagine-linked glycoproteins by excising the distal alpha 1,2-linked glucosyl residue from the Glc3Man9GlcNAc2 oligosaccharide, soon after its en bloc transfer from the lipid-linked donor to the nascent polypeptide. 1-Deoxynojirimycin, an analog of D-glucose, is a potent competitive inhibitor of the enzyme. Sulfhydryl-seeking reagents also strongly inhibit the enzyme, implying the involvement of an -SH group in its activity. To test this hypothesis, glucosidase I was purified from the rat mammary gland and its active site was loaded with 1-deoxynojirimycin, to protect such a group(s), while -SH groups on the remaining surface of the enzyme were blocked with N-ethylmaleimide or para-chloromercuriphenylsulfonic acid. Deoxynojirimycin was removed by dialysis to expose the active site -SH group(s). This group(s) was then tagged with 3-(N-maleimidopropionyl)biocytin (MPB) and detected with 125I-streptavidin on Western blots. A series of experiments is presented to show that indeed a critical -SH group(s) is located within the catalytic site of the enzyme. Additionally, the enzyme also possesses one or more sulfhydryls and disulfide bonds in its primary structure. The experimental approach outlined here should apply to identify reactive sulfhydryl groups in other catalytically active proteins.